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1. The gravitational constant G has the SI unit

A.  m s-2

B.  N m-2 kg-2
C.  m3 kg-1 s-2
D.  m2 kg-2

E.  J m kg-1
[#5]

2. X and Y are two points at respective distances R and 2R from the centre of the Earth, where R is greater than the radius of the Earth. The gravitational potential at X is -800 kJ kg-1. When a 1 kg mass is taken form X to Y, the work done on the mass is 

A.  -400 kJ

B.  -200 kJ

C.  +200 kJ

D.  +400 kJ

E.  +800 kJ

[#10]

3. Water waves of wavelength 2 m are produced by two generators, S1 and S2, placed 4 m apart. Each generator, when operated by itself, produces waves which have an amplitude A at P, which is 3 m from S1 as shown in the diagram (Fig. 1)


[image: image1.png]Fig. 1




When the generators are in phase, the amplitude of the oscillations at P is 

A.  0


B.  ½ A


C.  A


D.  2 A


E.  4 A

[#12]

4. A thin biconvex lens is placed on a flat glass plate. The arrangement is illuminated with monochromatic light and observed through a partially reflecting plate, as shown below (Fig. 3).


[image: image2.wmf]
Which one of the following diagrams could illustrate the observed pattern of dark fringes?
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#13]

5. A body in simple harmonic motion makes n complete oscillations in one second. The angular frequency of this motion is 

A.  π rad s-1

B.  1/n rad s-1
C.  2πn rad s-1
D.  2π/n rad s-1
E.  n/2π rad s-1
[#14]

6. A particle travels in a circle of radius r with a constant angular velocity ω as illustrated below. The particle is at S at time t = 0 and P at time t. Q represents the projection of point P on to the diameter through S. Measured with respect to the origin O, the displacement, linear velocity and acceleration are y, v, and a respectively.


[image: image4.png]-
Fig.4




Which one of the following sets of expressions is correct?

A
y = r cos ω t

v = -r ω sin ω t

a = r ω2 cos ω t

B
y = r cos ω t

v = -r ω sin ω t

a = -r ω2 cos ω t

C
y = r cos ω t

v = -r ω cos ω t

a = -r ω2 sin ω t

D
y = r sin ω t

v = -r ω cos ω t

a = -r ω2 sin ω t

E
y = r sin ω t

v = r ω cos ω t

a = r ω2 sin ω t

[#16]

7. Plane-polarized radio-waves are transmitted by a vertical aerial. The amplitude of the waves is A when they reach a receiving aerial which is tilted from the vertical at an angle θ in the plane perpendicular to the  direction of arrival. The power delivered by the aerial to the receiver is proportional to 

A.  A2 cos2θ

B.  A cosθ

C.  zero


D.  A sinθ

E.  A2 sin2θ
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8. In which one of the following  does the quantity X have the same dimensions as quantity Y?

X







Y

A.
momentum/wavelength


energy/frequency

B.
momentum x wavelength


energy/frequency

C.
momentum/wavelength


energy x frequency

D.
momentum/wavelength


frequency/energy

E.
momentum x wavelength


energy x frequency

[#8]

9. At a point on the surface of a uniform sphere of diameter d, the gravitational field due to the sphere is X. What would be the corresponding value on the surface of a uniform sphere of the same density but of diameter 2d?

A.  2X


B.  4X


C.  8X


D.  16X


E.  32X

[#9]

10. The energy carried by a wave-train is proportional to the square of the wave amplitude. If two waves of the same frequency are superposed in phase, the total energy carried is proportional to

A.
the sum of the energies carried by the separate waves.

B.
the mean value of the energies carried by the two waves.

C.
the square of the mean value of the two amplitudes.

D.
the square of the difference of the two amplitudes.

E.
the square of the sum of the two amplitudes.

[#10]

11. Which of the following groups of electromagnetic waves is in order of increasing frequency?

A.
gamma rays, ultra-violet rays, radio-waves

B.
gamma rays, visible light, ultra-violet rays

C.
visible light, infra-red radiation, microwaves

D.
microwaves, ultra-violet rays, X-rays

E.
radio-waves, visible light, infra-red radiation

[#11]

12. In which one of the following instances are the waves plane-polarized?

A.
infra-red radiation from a hot electric iron

B.
compression waves caused by an earth​quake

C.
electromagnetic waves from a dipole aerial

D.
ultra-sonic waves from a echo sounder

E.
radiation from a hydrogen discharge tube

[#12]

13. Fig. 2 shows two identical loudspeakers driven in phase from a common audio-frequency source.
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When a student moves form X to Y, the intensity of the note he hears is alternately loud and soft. Adjacent loud and soft regions may be made closer together by

A.
using only one loudspeaker.

B.
decreasing distance d.

C.
increasing distance L.

D.
using a higher frequency.

E.
increasing the amplitude.

[#13]

14. A string fixed at both ends and of length L is plucked at its midpoint and emits its fundamental note of frequency f1. When the string is plucked at a different point, the first overtone frequency f2 is also produced. Which one of the following correctly gives both  f1/f2 and v, where v is the speed of transverse waves in the string?

f2/f1



v
A.

2



f1 L

B.

0.5



f1 L

C.

2



f2 L

D.

0.5



f2 L

E.

2



f2 L/2

[#14]

15. The surface of a glass lens may be made non-reflecting for light of a particular wavelength by coating the lens with a thin layer of transparent material of such thickness that the light reflected from the front surface of the film destructively interferes with light reflected from the rear surface. The refractive index of the material used is intermediate between that of air and that of glass. If λ is the wavelength of the light in the coating material, the minimum thickness of the film would be

A.  λ/4


B.  λ/2


C.  3λ/4


D.  λ


E.  3λ/2

[#15]

16. A 0.1 kg mass hanging from a light helical spring produces an equilibrium extension of 0.1 m.  The mass is pulled vertically downwards by a distance of 0.02 m and then released. Taking g as 10 m s-2, the equation relating the displacement x of the mass from its equilibrium position and the time t after release is 

A.
x/m = 0.1 sin[10(t/s)]

B.
x/m = 0.1 cos[0.2 π(t/s)]

C.
x/m = 0.02 sin[0.2 π(t/s)]

D.
x/m = 0.02 cos[0.1(t/s)]

E.
x/m = 0.02 cos[10(t/s)]

[#16]

17. A mass m on a smooth horizontal table is attached by two light springs to two fixed supports as shown below (Fig. 3). The mass executes linear simple harmonic motion of amplitude a and period T.
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The energy associated with this simple harmonic motion is

A.  2πma2/T2
B.  2πm2a2/T

C.  π2ma2/T2

D.  2π2ma2/T2
E.  4π2ma/T2
[#39]

18. A wire that obeys Hooke’s law is of length l1 when it is in equilibrium under a tension F1. Its length becomes l2 when the tension is increased to F2. The energy stored in the wire during the process is 

A.
(F2 - F1)(l2 - l1)

B.
¼ (F2 + F1)(l2 + l1)

C.
¼ (F2 + F1)(l2 - l1)

D.
½ (F2 + F1)(l2 + l1)

E.
½ (F2 + F1)(l2 - l1)
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19. A car of mass m moving at a constant speed v passes over a humpback bridge of radius of curvature r. Given that the car remains in contact with the road, what is the net force R exerted by the car on the road when it is at the top of the bridge?

A.
R = mg + mv2/r

B.
R = mv2/r

C.
R = mg - mv2/r

D.
R = mg

E.
R = mv2/r - mg

[#7]

20. A body moves in a circle with increasing angular velocity. At times t, the angles θ swept out by the body and its angular velocities ω are as follows:

	t/s
	θ/rad
	ω/rad s-1



	2
	14
	11

	4
	44
	19

	6
	90
	27

	8
	152
	35


The angular acceleration of the body

A.
gradually decreases and is 4.5 rad s-2 when t = 6 s.

B.
is constant at 4 rad s-2.

C.
is constant at 8 rad s-2.

D.
increases at a constant rate and is 15 rad s-2 when t = 6 s.

E.
gradually increases and is 4.5 rad s-2 when t = 6 s.

[#8]

21. At a point outside the Earth and a distance x from its centre, the Earth’s gravitational field is about 5 N kg-1; at the Earth’s surface, the field is about 10 N kg-1. Which one of the following gives an approximate value for the radius of the Earth.

A.  x/5


B.  x/22

C.  x/2


D.  x/2


E.  x2

[#9]

22. A trolley of mass 2 kg with free-running wheels is attached to two fixed points P and Q by two springs under tension as shown in Fig. 1 below.


[image: image7.png]Fig. 1




The trolley is displaced a small distance (0.05 m) towards Q by a force of 10 N and is then released. The equation of the subsequent motion is 
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where x is the displacement from the equilibrium position. What is the constant ω2?

A.  0.25 rad2 s-2
B.  1.0 rad2 s-2
C.  4.0 rad2 s-2
D.  100 rad2 s-2
E.  400 rad2 s-2


[#10]

23. Figs. 2(a) and (b) show how the displacement x and the acceleration a of a body vary with time when it is oscillating with simple harmonic motion.


[image: image9.png]ams?





What is the value of T?

A.  π/9


B.  2π/9

C.  2π/3

D.  2π


E.  6π

[#11]

24. Sound from a small loudspeaker L reaches a point P by two paths which differ in length by 1.2 m. When the frequency of the sound is gradually increased, the resultant intensity at P goes through a series of maxima and minima. A maximum occurs when the frequency is 1000 Hz and the next maximum occurs at 1200 Hz. What is the speed of sound in the medium between L and P?

A.  200 m s-1
B.  240 m s-1

C.  480 m s-1

D.  1200 m s-1
E.  1440 m s-1
[#12]

25. Light of wavelength λ incident on an adjustable single slit produces on a screen the diffraction pattern shown in Fig. 3 below when the slit width is a.


[image: image10.png]



Which one of the following diagrams best represents the diffraction pattern when the width of the slit is reduced to a/2?


[image: image11.png]intensity:

21,
intensity.
I
B c
intensity.
12
4+ 0 4 sin® A0 " A0 i
a a 2a 2a sin® 2a 2a sind
intensity
1,
intensity
D
1Li4
-23 0 24 sin@





[#13]

26. Fig.4 below shows a beam of initially unpolarized light passing through three polaroids P1, P2 and P3. The polarizing axis of each polaroid is shown by an arrow. Polaroids P1 and P2 are fixed, with their polarizing axes at 30 oC to one another, and P3 can be set with its polarizing axis at a variable angle of θ to that of P1.


[image: image12.png]



For what values of θ do intensity minima of the emergent light occur?

A.
30o, 120o, 210o, 300o
B.
90o, 120o, 270o, 300o
C.
60o, 240o
D.
90o, 270o
E.
120o, 300o
[#15]

27. When visible light passes from air into glass, the radiation experiences a change in

A.
frequency, but not in speed and not in wavelength.

B.
frequency and speed, but not in wavelength.

C.
frequency, wavelength and speed.

D.
wavelength and frequency, but not in speed.

E.
wavelength and speed, but not in frequency.


1983
[#6]

28. Assuming the Earth to be a uniform sphere rotating about an axis through the poles, the weight of a body at the Equator compared with its weight at a pole would be

A.
greater, because the angular velocity of the Earth is greater at the Equator than at a pole.

B.
greater, because the weight at the Equator is given by the sum of the gravitational attraction of the Earth and the centripetal force due to the circular motion of the body.

C.
the same, because the weight is the gravitational attraction of the Earth and for a uniform sphere, even when rotating, this is independent of the body’s position on the Earth 

D.
smaller, because the gravitational attraction of the Earth, must provide both the weight and the centripetal force due to the circular motion of the body.

E.
smaller, because the gravitational attraction at the pole is greater than that at the Equator.

[#8]

29. A particle moves such that its acceleration a is related to its displacement x from a fixed point as shown in the graph below (Fig. 1)


[image: image13.png]Fig. 1




Which one of the following best illustrates how the speed v varies with x?
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[#9]

30. A body in simple harmonic motion makes n complete oscillations in one second. What is the angular frequency of this motion?

A.  n rad s-1

B.  1/n rad s-1
C.  2πn rad s-1
D.  2π/n rad s-1
E.  n/2π rad s-1
[#10]

31. Water-wave generators S1 and S2 generate waves of equal frequency. There is no phase difference between the two generators. At a point P such that (S1P - S2P) is equal to half a wavelength, S1 by itself produces an oscillation of amplitude 2a and S2 by itself produces an oscillation of amplitude a. When both generators are switched on, which one of the graphs below correctly describes the resultant oscillation at P?
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[#11]

32. Coherent microwaves sources S and S, placed a distance d apart as shown below (Fig.2), emit waves of wavelength 30 mm.
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What are suitable values for d and L if interference fringes are to be formed along Y Y?

	
	d/mm
	L/mm

	A.
	1
	1000

	B.
	3
	100

	C.
	30
	30

	D.
	30
	1000

	E.
	300
	1000


[#12]

33. A taut wire is clamped at two points 1.0 m apart. It is plucked near one end. Which are the three longest wavelengths present on the vibrating wire?

A.
1.0 m, 0.50 m and 0.25 m

B.
1.0 m, 0.67 m, and 0.50 m

C.
2.0 m, 0.67 m and 0.40 m

D.
2.0 m, 1.0 m and 0.50 m

E.
2.0 m, 1.0 m and 0.67 m

[#15]

34. Light of wavelength 500 nm travelling with a speed 2.0 x 108 m s-1 in a certain medium enters another medium of refractive index 5/4 times that of the first medium. What are the wavelength and speed in the second medium?

	
	wavelength / nm
	speed m s-1

	A.
	400
	1.6 x 108

	B.
	400
	2.5 x 108

	C.
	500
	2.5 x 108

	D.
	625
	1.6 x 108

	E.
	625
	2.0 x 108


[#40]

35. The force F required to extend a length of rubber by a length x was found to vary as shown in Fig. 13.
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What was the energy stored in the rubber for an extension of 5 m?

A.
less than 100 J

B.
100 J

C.
between 100 J and 200 J

D.
200 J

E.
500 J
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[#7]

36. According to one model X, the Earth is a solid sphere of uniform density. On another model Y,  the Earth has a very dense core surrounded by less dense material. The models are adjusted so that they give the same values of g, the acceleration of free fall at the Earth’s surface. The values gh  at height h above the surface and at gd at depth d below the surface are also calculated on both models. Which one of the following correctly describes the results?

	
	gh
	gd

	A.
	same for both models
	greater for X than Y

	B.
	same for both models
	smaller for X than Y

	C.
	same for both models
	same for both models

	D.
	greater for X than Y
	same for both models

	E.
	smaller for X than Y
	same for both models


[#9]

37. All three systems represented as p, q, and r in the diagram below (Fig. 2) show simple harmonic motion.
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In which system will the period be independent of the mass of the body?

A.  p only

B.  q only

C.  r only

D.  p and q only
E.  p, q, and r only

[#10]

38. Two sources of sound have frequencies f1 and f2 respectively, f1 being slightly greater than f2. What is the period of the beats heard when the sources operate simultaneously?

A.  f1 - f2

B.  1/(f1 - f2)

C.  2/(f1 + f2)

D.  (f1 - f2)/f1 f2
E.  2π/(f1 - f2)

[#11]

39. A point source of sound emits energy equally in all directions at a constant rate and a person 8 m from the source listens. After a while, the intensity of the source is halved. If the person wishes the sound to seem as loud as before, how far should he be now from the source?

A.  2 m


B.  22 m

C.  4 m


D.  42 m

E.  82 m

[#12]

40. Which one of the following correctly compares characteristics of travelling and stationary plane  waves?

	
	travelling wave
	stationary wave

	A.
	no medium required
	requires a material me​dium

	B.
	separation between two adjacent points of corresponding phase is one wavelength
	separation between a node and the adjacent antinode is half a wavelength

	C.
	the amplitude of vibration is the same at all points
	amplitude of vibration varies with position

	D.
	energy at any point is always kinetic
	energy at any point changes from kinetic to potential and back again

	E.
	energy is transported at a speed by the frequency divided by the wave​length
	no net transport of energy


[#13]

41. The diagram below (Fig. 3) illustrates an experimental arrangement that produces interference fringes with a double slit.
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When slit S2 was covered with a very thin plate of glass as shown.

A.
the separation of the fringes increased.

B.
the separation of the fringes decreased.

C.
the fringe pattern moved towards X.

D.
the fringe pattern moved towards Y.

E.
the separation of the fringes decreased in the region OY but was unchanged in the region OX.

[#14]

42. A photon of light enters a block of glass after travelling through a vacuum. The energy of the photon on entering the glass block

A.
increases because its associated wavelength decreases.

B.
decreases because the speed of the radiation decreases.

C.
stays the same because the speed of the radiation and the associated wavelength do not change.

D.
stays the same because the speed of the radiation and its wavelength increase by the same factor.

E.
stays the same because the frequency of the radiation does not change.

[#15]

43. The critical angle for light going from medium X to medium Y is θ. The speed of light in medium  X is v. The speed of light in medium Y is

A.  v/(1 - cosθ)
B.  v/cosθ

C.  v cosθ

D.  v/sinθ

E.  v sinθ

[#40]

44. In Fig. 12 below, a wire is subjected to a gradually increasing force F, which causes an extension e. The way in which e depends on F is shown by the line OP. The force is then gradually reduced and the relation between e and F in this case is shown by the line PQ.


[image: image22.png]



Which one of the shaded areas in the graphs below correctly represents the mechanical energy that can be recovered from the wire in this process?


[image: image23.png]e e e





19

_1070951202.unknown

_1070952100

_1070955027

_1070955181

_1070956811

_1070956975

_1070957053

_1070956886

_1070955302

_1070955080

_1070954837

_1070954955

_1070954763

_1070951408

_1070951968

_1070951327

_1070950358

_1070950813

_1070951127

_1070950658

_1070949887

_1070950240

_1070949421

